Recent empirical evidence suggests that herbicides have damaging effects on nontarget organisms in both natural and semi-natural ecosystems. The African mound building termite, Macrotermes bellicosus, is an important beneficial insect that functions as an ecosystem engineer due to its role in the breakdown of dead and decaying materials. Here, we examined the effects of 2,4-D amine salt (2,4-D) and atrazine based herbicides viz. Vestamine® and Ultrazine® on the survival and locomotion response of M. bellicosus. Worker termites were treated with a range of concentrations of 2,4-D amine salt (the recommended concentration: 6.25 ml per 500 ml of water, 0.25-and 0.5-fold below the recommended concentration and distilled water as control) and atrazine (the recommended concentration: 3.75 ml per 500 ml of water, 0.25-, 0.5-, 2.0-and 4-fold of the recommended concentration and distilled water as control) for 24 hours for the mortality test, and allowed to run for 15 seconds for the locomotion trial. All concentrations of both Vestamine® and Ultrazine® were highly toxic to worker termites and mortality increased as the concentration and time after treatment increased. For both herbicides, concentrations far less than the recommended rates caused 100% mortality. The distance travelled and speed of termites were significantly influenced by both Vestamine® and Ultrazine® as termites exposed to all tested concentrations of the herbicides exhibited reduced running speed and travelled shorter distances than the control. These findings suggest that beneficial insects, especially M. bellicosus may experience high mortality (up to 100%) and reduced mobility if they are sprayed upon or come in contact with plant materials that have been freshly sprayed with (less or more than) the recommended concentration of Vestamine® and Ultrazine®. The findings of our study calls for the reassessment of the usage of 2,4-D and atrazine based herbicides in weed control in termite populated habitats.
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Only 10% of pesticides applied for pest control reaches the target organisms while the remaining 51 bulk contaminates the environment where they adversely affect public health and beneficial were obtained for the locomotion trials as described above on the day the trial was performed.
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After collection, the insects were placed in Petri dishes in preparation for the experiment. The atrazine caused 80 to 100% mortality and 96 to 100% mortality after 12 and 24 hours, respectively 270 (Fig 2) . Concentrations of Vestamine ® and Ultrazine ® estimated to cause 50% (LC50) and 90% 271 (LC90) in termites were calculated based on the mortality results ( counterparts that travelled less covering short distances (1.563 ml = 47.4 cm, 3.125 ml = 43.8 cm, 294 6.250 ml = 33.0 cm) ( Fig 3A) . Similarly, the running speed of termites also varied significantly 295 (F3,39 = 137.41; P = 0.0001) with termites treated with water (control treatment) having the highest 296 speed (3.56 cm/s) compared to those that were treated with different concentrations of Vestamine ® 297 ( Fig 3B) . The distance covered by termites exposed to Ultrazine ® differed (F5, 59 = 81.65; P = 298 0.0001) according to herbicide concentrations with termites exposed to the highest concentration 299 (15.0 ml / 500 ml of water) travelling the least distance (14.40 cm) compared to the control 300 treatment that covered the greatest distance (57.20 cm) ( Fig 4A) . Finally, the running speed of 301 termites exposed to Ultrazine ® also differed (F5,59 = 81.65; P = 0.0001) with workers exposed to 302 the recommended concentration running significantly slower (1.88 cm/s) compared with the 303 control (treated with water) group that had the fastest speed (3.81 cm/s) ( Fig 4A) . Beyond the fact that the recommended concentrations of both Vestamine ® (2, 4-D based herbicide) 395 and Ultrazine ® (atrazine based herbicide) resulted in 100% mortality and significantly reduced 396 mobility in worker termite. One of the interesting findings of the study was that concentrations of 397 both herbicides far below the recommended rates caused 100% mortality in the studied species, 398 suggesting that even the littlest exposure of termites to these chemicals can reduce the population 399 of worker termites. Our findings therefore reinforce the warning that herbicides, although 400 important for agriculture, needs to be used more cautiously, applied only in the indicated amounts 401 and, as far as possible, replaced by other methods that are less harmful to the environment and 402 biodiversity. Understanding the mechanism of toxicity is key to fully elucidate a toxicant's 403 potential impacts and should be the focus of future studies. Furthermore, experimental studies in 404 the field are rare, and most of the studies we cited here were conducted in the laboratory. Future 
